1. Introduction. - The theory of alpha decay was the first successful application of quantum mechanics to the nucleus. There have been many versions of the two-body theory and we will only mention five of them that had an important impact on the field. The first two papers were those of Gamow [1] and of Condon and Gurney [2] in 1928. Then came Born [3] in 1929, Bethe [4] in 1937 and Preston [5] It is well known that the nuclear radius has a decisive role in .alpha decay. Recent papers by Heilig et al. [8] and by Jacquinot and Klapisch [9, 10] have shown that the nuclear radius is not so simple and the law A 1/3 is only an approximation.
This lead us to think that perhaps a better test of the theory would be to compute the nuclear radii and see if they are consistent with the very reliable radii available from electron scattering [11] . We assume that the theoretical computed width is equal to the experimental width. figure 3 . We can see in the electron scattering data that there is a smooth decrease as one approaches N = 126. This trend is even more pronounced with the alpha decay data. There is clear evidence of a shell effect at N = 126 in the two sets of data. Figure 4 shows the same quantities as a function of Z. The result is less clear than in the previous plot.
The similarities seen in figures 1 and 3 are interesting, but there exists a decisive test, namely, if there is a correlation between the two radii for identical nuclei. We pick the electron scattering re for a given (N, Z) and the alpha ra for the same (N, Z). There are n = 7 nuclei for which we have both the alpha decay and the electron scattering radii. The quantities to compare are re and ra to remove the A 1/3 depen- Fig. 2. -The + represent the sum of the uniform distribution radii from electron scattering for the alpha particle and the residual nucleus. The dots represent the alpha decay radii. The x represent the sum of the root mean square radii from electron scattering for the alpha particle and the residual nucleus. The points are plotted against A 1~3. has the value of r = 0.71 and this corresponds to a probability P = 0.96. This means that the hypothesis that there is no correlation may be rejected with only 0.04 chance of being wrong.
We then looked how quickly the correlation fades away when we make a relative displacement in the (N, Z) plane. We looked for the two radii given by (N, Z) for the electron scattering and (N -AN, Z -AZ) for the alpha decay. AN and AZ take negative, zero or positive even values. The number of cases n for which we have the pairs (re, ra) varies with AN and AZ. We compute the correlation coefficient r, then t = r ~(n--2)/(1 -r 2) and finally the probability P that there is a correlation between re and ra. P is given by the t-distribution [14] . The results are shown in figure 5 . We see that the probability of having a correlation spans over a wide range of AN but it is lower immediately when AZ =,4 0.
One should remark that there is correlation with the Z of the residual nucleus and not with the Z of the parent nucleus. figure 3 , the whole distance between the bars will be twice the size of the dot inside the bars.
We can compute the errors in Ra coming from experimental errors. There are three sources; the decay energy, the half-life and the branching ratio. From the data [13] we can safely estimate that the error in the energy is 4 keV ; the relative errors in the halflife and the branching ratio are 0.02. We computed the errors for the 121 alpha decays and we found that on the average the computed error of Ra is 0.014f. If' we draw the error bars in figure 3 , the bars will be inside the dots.
In conclusion, the electron scattering and the alpha decay radii obey approximately the A 1 ~3 law. The two sets of radii have structures and there is a high degree of correlation between them. This latter fact is very satisfying since both methods are completely independent.
